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p=0.0006). Differences were already observed after several months and were maintained
over time. Changes in blood pressure from baseline, measured at 4 months treatment,
were comparable (p>0.6) between C and M in patients dying from stroke. Stroke or myo-
cardial infarction, combined, occurred in 130 C versus 168 M patients (HR 0.75, CI 0.60-
0.95, p=0.02)
Conclusion: C reduced the major components of CV death in HF, sudden and HF death,
more than metoprolol. In addition, carvedilol reduced stroke deaths and myocardial inf-
arction compared to metoprolol. These results suggest a protective effect of C against
major vascular events.
9:00 a.m.
835-3 Beta-Blocker Dose Does Not Influence the Beneficial 
Effects of Carvedilol Compared to Metoprolol in the 
Patients With Heart Failure: Results From the Carvedilol 
or Metoprolol European Trial (COMET)
Marco Metra, Philip A. Poole-Wilson, John G. Cleland, Andrea Di Lenarda, Peter 
Hanrath, Michel Komajda, Jacobus Lubsen, Beatrix Lutiger, Willem J. Remme, Armin 
Scherhag, Andrew Charlesworth, Christian Torp-Pedersen, For the COMET 
investigators, University of Brescia, Brescia, Italy, National Heart and Lung Institute, 
London, United Kingdom
Background: Beta-blockers (BB) are often used at doses lower than those shown to be
of benefit in controlled trials. It is important to know whether outcome differences
between carvedilol and metoprolol in COMET may be influenced by the dose adminis-
tered.
Methods: We compared the clinical characteristics and the outcome between the
patients who reached target BB doses in COMET (carvedilol, 25 mg bid; metoprolol tar-
trate, 50 mg bid) and those who did not.
Results: At the end of uptitration, 4 months after randomization, the daily doses were
41.8+14.6 mg (980/1308 patients [75%] reached target dose) for carvedilol and 85+28.9
mg (1019/1313 [78%] on the target dose) for metoprolol. Compared to patients on low
dose, those on the target doses were younger (61+11 versus 64+11 years), had higher
body mass index (27+4 versus 26+4 kg/m2), systolic and diastolic blood pressure (BP,
128+19 versus 122+19 mmHg and 78+11 versus 75+11 mmHg, respectively) and heart
rate (HR, 82+13 versus 79+13 beats/minute), a higher prevalence of NYHA class II
symptoms (55% versus 39%) and a lower prevalence of ischemic heart disease (IHD,
48% versus 61%) (all p<0.0001). Mortality rate was 29% in patients on target dose ver-
sus 41% in the others (RR 0.60; 95% CI 0.52-0.699; p<0.00001). The beneficial effect of
reaching target BB dose remained significant by multivariate analysis (RR 0.781; 95% CI
0.66-0.92; p=0.0036). The mortality reduction achieved with carvedilol was similar in
patients on target doses (25.4% on carvedilol versus 32.4% on metoprolol; RR 0.75; 95%
CI 0.64-0.89; p=0.0008) and in patients on low dose (36.9% on carvedilol versus 45.6%
on metoprolol; RR 0.76; 95% CI 0.60-0.98; p=0.032). No interaction between the effect of
carvedilol, compared to metoprolol, and the dose administered was found (RR 0.99; 95%
CI 0.73-1.33).
Conclusion: In COMET, patients titrated to higher BB doses were younger, with a higher
baseline BP and HR, milder symptoms and a lower prevalence of IHD. Administration of
the target BB doses was an independent predictor of a lower mortality risk. The survival
benefits of carvedilol compared to metoprolol were maintained independently from the
dose administered.
9:15 a.m.
835-4 Comparison of the Effects of Metoprolol and Carvedilol 
on Symptoms, Well-Being, and Quality-Adjusted Life-
Years: A Description of the Patient-Journey in COMET
John G. Cleland, Karl Swedberg, Andrea Di Lenarda, Peter Hanrath, Michel Komajda, 
Beatrix Lutiger, Jacobus Lubsen, Marco Metra, Willem J. Remme, Armin Scherhag, 
Andrew Charlesworth, Christian Torp-Pedersen, Philip A. Poole-Wilson, For the COMET 
investigators, The University of Hull, Kingston upon Hull, United Kingdom, Sahlgrenska 
University Hospital, Göteborg, Sweden
Background: The objective of treating most patients (pts) with heart failure is to improve
or maintain well-being and to delay death. However, the importance of well-being as a
treatment outcome is often forgotten in large clinical trials. Both survival and quality of life
(QoL) need to be considered at the same time to assess the true effect of treatment.
Treatments that improve survival are likely to have their greatest effect in higher-risk pts.
Accordingly, average symptom scores may improve with less effective treatment because
sicker pts with more advanced disease die selectively. Adjusting symptoms and QoL for
time alive, hospitalization and need for intensified therapy can compensate for such
anomalies and better describe the pts experience of disease or ‘Patient Journey’.
Methods: 3029 pts with left ventricular systolic dysfunction and NYHA class II-IV heart
failure were randomised to metoprolol (M) (50mg bd) or carvedilol (C) (25mg bd) and fol-
lowed for a median of 58 months. Pts were reviewed every 4 months at which time heart
failure symptoms and ‘well-being’ were recorded using a simple 5-point scale. The dates
of hospitalizations and death were reported.
Results: Baseline NYHA class was 2.6 and improved by 4 months (-0.30+0.59 in C, -
0.28+0.57 in M) and plateauing around 2 years (-0.42+0.66 in C, -0.39+0.67 in M).
Symptoms scores for breathlessness, fatigue and ‘well-being’ paralleled these changes.
C reduced mortality (hazard ratio 0.83, 95% CI 0.74-0.93, p=0.0017) and prolonged
median life expectancy by 1.4 years. Although the difference in survival led to different
periods of risk for hospitalization, hospital days/patient were similar (25.6+45 in C,
24.8+42 days in M). Pts on C reported feeling ‘good’ or ‘very good’ for 48.7% of study
days over the first 4 years versus 45.3% on M (p=0.0118), and 60.3% versus 56.9% were
in NYHA class I/II, respectively (p=0.0192). This represents an average of 51 days of
greater well-being per patient on C versus M over 4 years in addition to the benefit on
survival. Data on health-utility related life-years will be presented.
Conclusion: Compared to metoprolol, carvedilol improves symptoms as well as survival
in patients with heart failure.
9:30 a.m.
835-5 Candesartan Improves Functional Class Across a Broad 
Spectrum of Patients With Chronic Heart Failure: 
Results of the Candesartan in Heart Failure- 
Assessment of Reduction in Mortality and Morbidity 
Programme (CHARM)
John J. McMurray, Jan Östergren, Bertil Olofsson, Christopher B. Granger, Eric 
Michelson, James B. Young, Mark Dunlap, Salim Yusuf, Karl Swedberg, Marc A. Pfeffer, 
for the CHARM Investigators, Western Infirmary, Glasgow, United Kingdom
Background: Improving symptoms and functional capacity is a major goal of treatment
of chronic heart failure (CHF). The New York Heart Association (NYHA) functional classi-
fication is a widely used and validated measure of symptomatic limitation in CHF. We
have examined the effect of candesartan on NYHA class in CHARM.
Methods: CHARM had three component trials: i) CHARM-Alternative (n= 2028): LVEF <
0.40 not receiving an ACE inhibitor due to prior intolerance ii) CHARM–Added (n=2548):
LVEF < 0.40 currently receiving an ACE inhibitor and iii) CHARM-Preserved (n=3025):
LVEF > 0.40. Patients were randomized to placebo or candesartan (target dose 32mg
once daily). The primary outcome in each trial was the composite of cardiovascular (CV)
death or CHF hospitalization. NYHA class was also recorded at baseline and at each
visit (4 monthly after titration), over a mean follow-up of 37.7 months. The difference
between treatments in change in NYHA class from baseline was analyzed using the Wil-
coxon rank-sum test with last visit carried forward.
Results:
These findings were supported by a favorable change in the Overall Treatment Evalua-
tion (OTE) in the candesartan group compared to the placebo group (P=0.01).
Conclusion: In addition to reducing CV death and CHF hospitalization, candesartan
resulted in a favorable overall change in NYHA class in a broad spectrum of patients with
CHF.
9:45 a.m.
835-6 The Effect of a Calcium Sensitizer or an Inotrope or 
None in Chronic Low Output Decompensated Heart 
Failure: Results From the Calcium Sensitizer or 
Inotrope or None in Low Output Heart Failure Study 
(CASINO)
Michael N. Zairis, Charalambos Apostolatos, Philippos Anastasiadis, Dimitris Mytas, 
Christos Katsaris, Nikolaos Kouris, Hristos Grassos, Kostas Karidis, Evdokia 
Adamopoulou, Spyros Argyrakis, Athanasios Prekates, Stefanos Foussas, Tzanio 
Hospital, Piraeus, Greece, Sotiria Hospital, Athens, Greece
BACKGROUND Previous studies have shown that levosimendan, a novel calcium sensi-
tiser, is associated with better long-term prognosis as compared to dobutamin in patients
with low output heart failure. However, a parallel group assigned to placebo was not
included in these studies. METHODS A total of 227 patients with decompansated low
output chronic heart failure (LVEF<35%) were recruited into a multicentre, randomised,
double-blind, double-dummy, placebo-control parallel-group trial. Levosimedan, dob-
utamin, or placebo was infused intavenously for 24 h. The composite of death or rehospi-
talization due to heart failure deterioration during the follow-up, was the primary
endpoint.. RESULTS 74, 76 and 77 patients were assigned to levosimendan, dobutamine
and placebo respectively. By 6-month the primary endpoint was achieved in 30.6%,
52.7% and 48.1% of the patients in levosimendan, dobutamine and placebo group
respectively (P=0.01) (Fig 1).CONCLUSIONS Levosimedan significantly improves long-
term prognosis in patients with decompansated low-output heart failure, as compared to
either dobutamine or placebo. 
Change in NYHA class from baseline in overall CHARM Programme
Placebo (n=3796) Candesartan (n=3803)
NYHA class (%)
improved 32.5 35.4
unchanged 57.2 55.6
worse 10.3 9.0
P=0.004
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1126-109 Impedance Cardiography in Heart Failure Patients in the 
Intensive Care Unit: Its Value in the Detection of Left 
Ventricular Systolic Dysfunction and Correlation With 
the Echocardiogram
Marcellus Francis L. Ramirez, Crismelita E. Marinas, Milagros E. Yamamoto, Eduardo 
Vicente S. Caguioa, University of Santo Tomas, Manila, Philippines
Background: Impedance cardiography (ICG) is a simple noninvasive method capable of
determining multiple hemodynamic parameters, which include indices of systolic cardiac
function. It has been utilized in the hemodynamic evaluation of patients with congestive
heart failure. This study describes and differentiates the ICG findings of heart failure
patients with normal and abnormal systolic function, and evaluates the ability of the ICG
to detect systolic dysfunction in patients with heart failure, as well as its correlation with
the echocardiogram.
Methodology:
Sixty-seven consecutive adult patients with heart failure, and admitted to the intensive
care unit were included. Impedance cardiography was done on admission, and a tran-
sthoracic echocardiogram was done within 24 hours. The population was grouped into
two based on echocardiographic evaluation – (a) normal systolic function with normal
ejection fraction, and (b) abnormal systolic function with ejection fraction <50%. ICG
parameters of systolic function were then described in the two groups. ICG parameters of
systolic function were then compared and correlated with the echocardiographic parame-
ters of systolic function.
Results:
Of the 67 patients, 30 had a low EF(<50%) and 37 had a normal EF as described by
echocardiogram. For the group with a low EF, the ICG findings revealed a decreased
acceleration index and velocity index. For the second group,ICG showed a normal accel-
eration index and velocity index. When compared with the standard echocardiogram, the
ICG was 70% sensitive and 73% specific in detecting systolic dysfunction. Correlation
studies using the acceleration index against the presence of systolic dysfunction showed
moderately high correlation at p<0.01.
Conclusion:
Impedance cardiography is useful in the noninvasive hemodynamic assessment of heart
failure patients. Patients with systolic dysfunction demonstrate a low acceleration index
and a low velocity index by ICG, while those with normal systolic function show normal
values in both parameters. The ICG correlates moderately with the echocardiogram in
the detection of systolic dysfunction.
1126-110 Predicting Significant Coronary Artery Disease in Heart 
Failure Patients
David J. Whellan, Robert H. Tuttle, Linda K. Shaw, James G. Jollis, Christopher M. 
O'Connor, Salvador Borges-Neto, Duke Clinical Research Institute, Durham, NC
Background: Current guidelines state that patients with low ejection fraction (EF) should
be evaluated for coronary artery disease (CAD). The objective of the current study was to
develop a model to assist clinicians in determining the likelihood of CAD prior to cardiac
catheterization (cath).
Method: Subjects were identified from the Duke Databank for Cardiovascular Disease.
Patients had cath between 1992 and 2000, that was preceded by echocardiography
(echo) with an EF <45%. Patients were considered to have significant CAD if any epicar-
dial vessel had >75% stenosis. A multivariable model of CAD was generated using step-
wise logistic regression.. We included demographic, clinical, and echo parameters,
including segmental wall motion abnormality (SWMA, defined as any difference in wall
motion between segments).
Results: 2241 patients meeting the criteria were identified. Of these patients, 1225
(57%) had +CAD; 964 (43%) had –CAD. The median age was 63 and the EF was 30%.
SWMA was identified as a significant predictor of CAD (Table 1, listed in order of contri-
bution to the model). The area under the ROC curve was 0.852.
Conclusion: By utilizing baseline demographic and clinical characteristics as well as
echo-derived SWMA, we developed highly discriminatory diagnostic model for predicting
CAD in heart failure patients. Given the high prevalence of –CAD (43% in this cohort),
accurate baseline assessment of patients with LV dysfunction for CAD might avoid a sig-
nificant amount of unnecessary testing.
1126-111 A Normal Left Atrial Size Has a Very High Negative 
Predictive Value in Excluding Abnormal Left Ventricular 
Systolic Function
Mohammad Reza Movahed, Babak Kasravi, Ronald Gim, Mastaneh Ahmadi-Kashani, 
University of California, Irvine Medical Center, Orange, CA
Introduction: It is well known that decreased left ventricular (LV) systolic function is
associated with left atrial (LA) enlargement. However it is unknown if decreased LV sys-
tolic function can be excluded in the presence of a normal LA size. The goal of this study
was to evaluate the negative predictive value of a normal LA size with respect to
decreased LV systolic function in a large cohort undergoing diagnostic echocardiography.
Methods: We retrospectively analyzed 21,786 echocardiograms with documented LA
size performed at our institution from 1984 to 1998. We analyzed the data based on the
normal value for LA size defined as 40 mm or less measured by M-mode and two-dimen-
sional echocardiography in parasternal long axis. The prevalence of normal LA size as
well as its negative predictive value was calculated. Results: Normal LA size was
present in 12,583 (57.8%) patients. In this cohort, only 304 (2.4%) had abnormal LV sys-
tolic function. Negative predictive value of a normal LA size with regards to abnormal LV
systolic function was calculated to be 98%. The negative predictive value increases to
99% if using LA size of 35 mm or less as the upper limit. Conclusion: A simple measure-
ment of LA size using M-mode and two-dimensional echocardiography in parasternal
axis is highly valuable in assessment of LV systolic function. A normal LA size has a very
high negative predictive value of 98% in excluding abnormal LV systolic function.
1126-112 The CenterSurface Method for Quantatative Evaluation 
of Cardiac Magnetic Resonance Regional Wall 
Thickening
Nirat Beohar, Adam Brodsky, Charles J. Davidson, Daniel Lee, Edwin Wu, Edward 
Bolson, Robert O. Bonow, Florence Sheehan, Feinberg School of Medicine of 
Northwestern University, Chicago, IL, University of Washington, Seattle, WA
Background: The Centerline Method has been used for regional wall motion analysis of
the LV. Whether these methods can be applied to quantify 3-D LV wall thickening of car-
diac MR is unknown.
Methods: A computer algorithm based CenterSurface method was used to compare
fractional thickening between MI induced percutaneously (n=19) by 90-minute proximal
LCX balloon occlusion and control (n=3) in a pig model. CineMR was performed 8 weeks
post MI. Regional wall thickening was measured orthogonal to the CenterSurface, a tri-
angulated surface constructed midway between the endo- and epicardium (Figure 1). For
segmental analysis, a long axis was constructed from mid-point of mitral annulus to apex.
Sixteen segments were created: 6 basal and 6 medial 60 degree segments, and 4 apical
90 degree segments. Mean segmental thickening=End systolic mean thickness – End
diastolic mean thickness/End diastolic mean thickness. Weighted average, based on
number of vertices per segment was calculated for infarct and noninfarct areas.
Results: Mean thickening in LCX area was 0.45±0.1 for control and 0.22±0.1 for MI;
p=0.004. Mean thickening in non LCX area was 0.3±0.09 for control and 0.2±0.2 for MI;
p=0.5. LVEF was 52% for control, 41% for MI; p=0.04.
Conclusions: The CenterSurface method can be used to quantify left ventricular func-
tion of cardiac MR images. This technique can be used to evaluate regional wall thicken-
ing after myocardial infarction.
Figure 1. 3D CenterSurface rotated to 
Predictors of CAD in HF Patients
Parameter Odds Ratio (95% CI) P-value
History of MI 5.9 (4.5;7.6) <.0001
Age (every 10 yrs.) 1.6 (1.5;1.8) <.0001
Diabetes 2.3 (1.8;2.9) <.0001
Male 2.1 (1.7;2.7) <.0001
SWMA 2.1 (1.6;2.7) <.0001
